1. (Thrice Amended) A method for manufacturing an interconnect struature 

comprising: / 

forming a recess within a dielectric material situated on a semicondjjctor lower 
substrate, said recess extending below a top surface of said dielectric materia; 

forming a diffusion barrier layer on the recess within the dielectnc material; 
forming a seed layer on the difRxsion barrier layer, the diffi/ion barrier layer being 
conposed of a material having a melting point greater than or equal to that of a material from 
which the seed layer is conposed; / 

forming an electrically conductive layer on the se^ layer including the portion of the 
seed layer within said recess, the material from which/the diffusion barrier layer is conposed 
having a melting point greater than that of a matoial from which the electrically conductive 
layer is composed, the material from which ihe seed layer is composed having a melting 
point greater than or equal to that of the ma^al from which the electrically conductive layer 
is composed; / 

forming an energy absorbing layer on said electrically conductive layer, said energy 
absorbing layer having a great^ thermal absorption capacity than that of said electrically 
conductive layer; / 

applying, omnidin^tionally, energy to said energy absorbing layer to cause said 
electrically conductive/fayer to flow within said recess; and 

removing pottions of the energy absorbing layer and the electrically conductive layer 
that are situated/above the top surface of the dielectric material. 
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2. (Once Amended) A method for manufacturing an interconnect/structure as 
recited in Claim 1, wherein forming a diffusion barrier layer on the recess wijffin the dielectric 
material is a CVD deposition step. / 

3. (Once Amended) A method for manufacturingymi interconnect structure as 
recited in Claim 1, wherein the material from which the diffusion barrier layer is composed is 
selected from the group consisting of ceramics, metallics, andrntermetallics. 

4. (Unchanged) A method for manufacturing an interconnect structure as recited in 
Claim 1, wherein the material from which the difflmon barrier layer is composed is selected from 
the group consisting of aluminum nitride, tungstp nitride, titanium nitride, and tantalum nitride. 

5. (Once Amended) A itiethod for manufacturing an interconnect structure as 
recited in Claim 1, ftirther comprising,yprior to forming a seed layer on the diffusion barrier layer, 
heating the diffusion barrier layer is am environment substantially containing a nitrogen gas. 

6. (Once Amended) A method for manufacturing an interconnect structure as 
recited in Claim 1, wherein depositing a seed layer on the diffusion barrier layer is a CVD deposition 
step. / 

7. (OncorAmended) A method for manufacturing an interconnect structure as 
recited in Claim 1, wherein the material from which the seed layer is composed is selected from the 
group consisting/)f ceramics, metallics, and intermetalHcs. 
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8. (Unchanged) A method for manufacturing an interconnect structure a^ecited in 
Claim 1 , wherein the material from which the seed layer is composed is selected^om the group 
consisting of aluminum, titanium nitride, titanium, and titanium aluminide. / 

9. (Unchanged) A method for manufacturing an intercpnnect structure as recited in 
Claim 1, wherein the material from which the electrically conductive layer is composed is selected 
from the group consisting of aluminum and copper. / 

10. (Once Amended) A method for vmanufacturing an interconnect structure as 
recited in Claim 1 , wherein the energy absorbing layer is composed of a material selected from the 
group consisting of titanium, titanium nitrickf tungsten, tungsten nitride, silicon nitride, silicon 
dioxide, tantalum, tantalum nitride, and caroon. 

11. (Twice Amended) / A method for manufacturing an interconnect structure as 
recited in Claim 1, wherein apphtog energy to said energy absorbing layer utilizes. 

12. (Once Amended) A method for manufacturing an interconnect structure as 
recited in Claim 1, wh^ein removing portions of the energy absorbing layer and the electrically 
conductive layer is aiyabrasive planarization step. 
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13. (Once Amended) A method for manufacturing an intej?connect structure as 
recited in Claim 12, wherein removing portions of the energy absorbing layer and the electrically 
conductive layer is a chemical mechanical planarizing step. 

14. (Unchanged) A method for manufacturing an interconnect structure as recited in 
Claim 1, wherein the recess has an aspect ratio great^ than about four (4) to one (1). 

15. (Once Amended) A method for manufacturing an interconnect structure as 
recited in Claim 1, wherein the recess /comprises a contact hole situated below a trench, said 
semiconductor substrate assembly hmdng a lower substrate defining a plane, said contact hole 
terminating at an end thereof at said lower substrate and terminating at an opposite end thereof at 
said trench, said trench extendine^om said opposite end of said contact hole to a top surface of said 
dielectric material, the trencl^xtending parallel to the plane of the lower substrate. 
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16, (Thrice Amended) A method for manufacturing an interconnect strjrfcture 
comprising: / 

patterning and etching a dielectric material situated on a semiconductor substrate 
assembly so as to form a recess within the dielectric material, said recess being situated 
below a top surface of said dielectric material; / 

depositing a diffusion barrier layer within the recess withiii the dielectric material, 
the diffusion barrier layer being composed of a material selected/from the group consisting 
of ceramics, metallics, and intermetallics; / 

depositing a seed layer on the diflRision barrier layerTthe seed layer being composed 
of a material selected from the group consisting of ceramics, metallics, and intermetallics, 
the material from which the diffusion barrier layer '^i composed having a melting point 
greater than or equal to that of the material from wMch the seed layer is con[q)osed; 

depositing an electrically conductive layer on the seed layer including the portion of 
the seed layer within said recess, the material m*om which the diffusion barrier layer is 
composed having a melting point greater than trat of the material from which the electrically 
conductive layer is composed, the material ffom which the seed layer is composed having 
a melting point greater than or equal to ihat of the material from which the electrically 
conductive layer is composed; / 

depositing an energy absorbing Jayer on said electrically conductive layer, said energy 
absorbing layer: / 

having a Jreater thermal absorption capacity than that of said 
electrically conductive layer; and 
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being composed of a material having a higher melting point than tiiat 
of the material from which the electrically conductive layer is compo^d; 
heating, omnidirectionally, the energy absorbing layer to cause said conductive layer 
to flow within said recess; and 

planarizing the semiconductor substrate assembly so as to remove those portions of 
the energy absorbing layer and the electrically conductive layer that/^ situated above the 
top surface of the dielectric material. 

17. (Unchanged) A method for manufacturing an interconnect structure as recited in 
Claim 16, wherein the material from which the diffusion barrier layer is composed is selected from 
the group consisting of aluminum nitride, tungsten nitrides/titanium nitride, and tantalum nitride. 

18. (Unchanged) A method for manuS!cturing an interconnect structure as recited in 
Claim 16, wherein the material from which the^ed layer is composed is selected from the group 
consisting of aluminiun, titanium nitride, titanium, and titanium aluminide. 



19. (Unchanged) A metho^d for manufacturing an interconnect structure as recited in 
Claim 16, wherein the material fronVwhich the electrically conductive layer is composed is selected 
from the group consisting of aluminum and copper. 



20. (Once Amended) A method for manufacturing an interconnect structure as 
recited in Claim 16, wl^rein the energy absorbing layer is composed of a material selected from the 
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group consisting of titanium, titanium nitride, tungsten, tungsten nitjpiae, silicon nitride, silicon 
dioxide, tantalum, tantalum nitride, and carbon. 



21. (Once Amended) A method for^iianufacturing an interconnect structure as 
recited in Claim 16, wherein the heating, omnidirectionally, the energy absorbing layer is performed 
with a fiimace. 



22. (Once Amended) /A method for manufacturing an interconnect structure as 
recited in Claim 16, wherein the recess comprises a contact hole situated below a trench, said 
semiconductor substrate asamibly having a lower substrate defining a plane, said contact hole 
terminating at an end thereof at said lower substrate and terminating at an opposite end thereof at 
said trench, said trench pending from said opposite end of said contact hole to a top surface of said 
dielectric material, the trench extending parallel to the plane of the lower substrate. 
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23. (Thrice Amended) A method for manufacturing an interconnect structm;e 
comprising: / 

patterning and etching a dielectric material situated on a semiconductor substrate 
assembly so as to form a recess within the dielectric material, said reces^eing situated 
below a top surface of said dielectric material; / 

depositing a diffusion barrier layer within the recess within the dielectric material, 
the diffusion barrier layer being composed of a material selected from the group consisting 
of aluminum nitride, tungsten nitride, titanium nitride, anji tantalum nitride; 

depositing a seed layer on the diffusion barriepaayer, the seed layer being composed 
of a material selected from the group consisting of aluminum, titanium nitride, titanium, and 
titanium aluminide, the material from which^e diffusion barrier layer is composed having 
a melting point greater than or equal to/ftiat of the material from which the seed layer is 
composed; / 

depositing an electrically conductive layer on the seed layer including the portion of 
the seed layer within said rec^s, the material from which the diffusion barrier layer is 
composed having a meltingypoint greater than that of a material from which the electrically 
conductive layer is conrabsed, the material from which the seed layer is composed having 
a melting point greater than or equal to that of the material from which the electrically 
conductive layer i/ composed, the material from which the electrically conductive layer is 
composed is sel^ted from the group consisting of aluminum and copper; 

depositing an energy absorbing layer on said electrically conductive layer, said energy 
absorbing layer: 
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having a greater thermal absorption cagafcity than that of said 
electrically conductive layer; and 

being conposed of a material hawfg a higher melting point than that 
of the material from which the electrfcally conductive layer is composed, 

being is con5)osed of a material selected from the group consisting of 
titanium, titanium nitride, tmigsten, tungsten nitride, siHcon nitride, silicon 
dioxide, tantalum, tantalum nitride, and carbon; 
heating with a ftimace the pnergy absorbing layer to cause said conductive layer to 
flow within said recess; and 

planarizing the semioe^nductor substrate assembly so as to remove those portions of 
the energy absorbing layer and the electrically conductive layer that are situated above the 
top surface of the dielectric material. 



—10— 



Amendment "D" and Response 
SerialNo. 08/801,812 



24. (Thrice Amended) A method for manufactixring an interconnect structure 
comprising: 

forming a dielectric material on a monocrystalline silicon layer of a semiconductor 
substrate assembly, said monocrystalline silicon layer defining a plane; 

patterning and etching the dielectric material so as to form a4ecess within said 
dielectric material, said recess con5)rising a contact hole situated below a trench, said contact 
hole terminating at an end thereof at the silicon layer and termnating at an opposite end 
thereof at said trench, said trench extending fi-om said opposite end of said contact hole to 
a top surface of said dielectric material, the trench/being parallel to the plane of the 
monocrystalline silicon layer; 

depositing a diffusion barrier layer within the recess within the dielectric material, 
the diffusion barrier layer being composed of a material selected fi-om the group consisting 
of ceramics, metallics, and intermetallics/ 

depositing a seed layer on themiffusion barrier layer, the seed layer being composed 
of a material selected from the ^oup consisting of ceramics, metallics, and intermetallics, 
the material from which themiffusion barrier layer is composed having a melting point 
greater than or equal to that of the material from which the seed layer is composed; 

depositing a layer composed of aluminum on the seed layer including the portion of 
the seed layer withi/ said recess, the material from which the diffusion barrier layer is 
corr5)osed having amaelting point greater than that of aluminum, the material from which the 
seed layer is composed having a melting point greater than or equal to that of aluminum; 

depositing an energy absorbing layer on said layer composed of aluminum, said 
energy abs/rbing layer: 
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having a greater thermal absorption capacity than that of said la> 
composed of aluminum; and 

being composed of a material having both a hidaf^r thermal 
insulation capacity and electric insulation capacity than tjiat of the layer 
composed of aluminum; 
heating omnidirectionally with a furnace the energy abso^mg layer to cause said 
layer composed of aluminum to flow within said recess; and 

planarizing the semiconductor substrate assembly sc/as to remove those portions of 
the energy absorbing layer and the layer composed of aluminum that are situated above the 
top surface of the dielectric material. 

25. (Unchanged) A method for manufa^uring an interconnect structure as recited in 
Claim 24, wherein the material from which the dMision barrier layer is conposed is selected from 
the group consisting of aluminum nitride, tun^en nitride, titanium nitride, and tantalum nitride. 

26. (Unchanged) A method/for manufacturing an interconnect structure as recited in 
Claim 24, wherein the material from which the seed layer is conposed is selected from the group 
consisting of aluminum, titanium nimde, titanium, and titanium aluminide. 

27. (Once Amended) A method for manufacturing an interconnect structure as 
recited in Claim 24, wherei/the material from which the energy absorbing layer is composed is 
selected from the group cc/nsisting of titanium, titanium nitride, tungsten, tungsten nitride, silicon 
nitride, silicon dioxide, tahtalum, tantalum nitride, and carbon. 
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28. (Thrice Amended) A method for manufacturing an interconnect sjyucture 
comprising: 

forming at least one silicon layer on a monocrystalline silicon layer of a 
semiconductor substrate assembly, said silicon layer being selected frc^f the group consisting 
of undoped silicon dioxide, doped silicon dioxide, undoped silica^glass, and doped silicate 
glass, wherein said monocrystalline silicon layer defines a plane; 

patterning and etching the at least one silicon di0xide layer so as to form a recess 
therein, said recess comprising a contact hole situated below a trench, said contact hole 
terminating at an end thereof at the at least one s^con layer and terminating at an opposite 
end thereof at said trench, said trench extending fi-om said opposite end of said contact hole 
to a top surface of said at least one silicon l^yer, the trench being parallel to the plane of the 
monocrystalline siUcon layer; 

depositing a diffusion barrier/layer within the recess within the at least one silicon 
layer, the diffusion barrier layer /being composed of a material selected fi-om the group 
consisting of aluminum nitride/ungsten nitride, titanium nitride, and tantalum nitride; 

depositing a seed layeft" on the diffusion barrier layer, the seed layer being composed 
of a material selected fi-onythe group consisting of aluminum, titanium nitride, titanium, and 
titanium aluminide, the Material fi*om which the diffusion barrier layer is composed having 
a melting point grea^r than or equal to that of the material fi-om which the seed layer is 
composed; 

depositine^a layer composed of aluminum on the seed layer including the portion of 
the seed layer ;^^ithin said recess, the material from which the diffusion barrier layer is 



—13— 



Amendment "D" and Response 
SerialNo. 08/801,812 



con^^osed having a melting point greater than that of alunninum, the material frorn;v^ich the 
seed layer is composed having a melting point greater than or equal to that ^aluminum; 

depositing an energy absorbing layer on said layer composejj of aluminum, said 
energy absorbing layer having a greater thermal absorption capapily than that of said layer 
composed of aluminum and being composed of a material: / 

having both a higher therm^/insulation capacity and electric 
insulation capacity than aluminum; and 

selected from the growp consisting of titanium, titanium nitride, 
tungsten, tungsten nitride, silicon nitride, silicon dioxide, tantalum, tantalum 
nitride, and carbon; 

heating omnidirectionally w>di a furnace the energy absorbing layer to cause said 
layer composed of aluminum to Qdv/ v^ithin said recess; and 

planarizing the semiconductor substrate assembly so as to remove those portions of 
the energy absorbing layer mid the layer composed of aluminum that are situated above the 
top surface of the at least one silicon layer. 
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36. (Twice Amended) A method for manufacturing an interconnect atfnicture that 
includes a recess extending below a top surface of a dielectric material situated of/a semiconductor 
substrate, the recess having therein a diffusion barrier layer that is within tljjg^ielectric material, the 
method comprising: 

forming a seed layer on the diffusion barrier layer; 

forming an electrically conductive layer on the s/ed layer including the portion of the 
seed layer within said recess; 

forming upon the electrically conductive layer an energy absorbing layer having a 
greater thermal absorption capacity than tlm of the electrically conductive layer; 

flowing the electrically conducive layer within the recess by omnidirectionally 
heating the energy absorbing layer. 

37. (Once Amended) method as defined in Claim 36, wherein the melting point 
of 

the diffusion barrier iayer is not less than that of the seed layer and is greater than that 
of the electrically condu/tive layer; and 

the seed layer is not less than that of the electrically conductive layer. 



38. (Unchanged) The method as defined in Claim 36, further comprising: 

removingyportions of the energy absorbing layer and the electrically conductive layer 
that are situatea above the top surface of the dielectric material. 



—15— 



Amendment "D" and Response 
SerialNo. 08/801,812 



39. (Unchanged) The method as defined in Claim 36, wherein^ 
the electrically conductive layer is composed of alumini^; and 

the energy absorbing layer is composed of a mateftal selected from the group 
consisting of titanium nitride, tungsten, and a dielectric substance. 

40. (Unchanged) The method as defined in Claim 36, wherein: 
the electrically conductive layer is conmpsed of copper; and 

the energy absorbing layer is con^)osed^f a material selected from a group consisting 
of tungsten, titanium nitride, tantalum, ancr carbon. 

4 1 . (Unchanged) The method a/ defined in Claim 36, wherein: 

the diffusion barrier layer is/tomposed of a material selected from a group consisting 
of aluminum nitride, tungsten riitride, titanium nitride, and tantalum nitride; 

the seed layer is exposed of a material selected from a group consisting of 
aluminum, titanium nitride/titanium, and titanium aluminide; 

the electrically obnductive layer is composed of a material selected from a group 
consisting of aluminum and copper; and 

the energy absorbing layer is conposed of a material selected from a group consisting 
of titanium, tita^um nitride, tungsten, tungsten nitride, silicon nitride, sihcon dioxide, 
tantalum, tantal/m nitride, and carbon. 



—16— 



Amendment "D" and Response 
SerialNo. 08/801,812 



42. (Unchanged) The method as defined in Claim 36, wherein: 

the diffusion barrier layer is composed of a material select^ from a group consisting 
of aluminum nitride, tungsten nitride, and tantalum nitride; 

the seed layer is composed of a material sel^ted from a group consisting of 
aluminum, titanium, and titanium aluminide; 

the electrically conductive layer is comp^^sed of a material selected from a group 
consisting of aluminum and copper; and 

the energy absorbing layer is con5)9/ed of a material selected from a group consisting 
of tungsten nitride, silicon nitride, silio^n dioxide, tantalum, tantalum nitride, and carbon. 



43. (Once Amended) Ahe method as defined in Claim 36, wherein flowing the 
electrically conductive layer withm the recess by omnidirectionally heating the energy absorbing 
layer is performed with a fixmaoe. 



44. (Unchanged/ The method as defined in Claim 36, wherein the seed layer comprises 
multiple layers, each lay^ in said multiple layers being con^osed of a material selected from the 
group consisting of silicon and titanium nitride. 
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45. (Twice Amended) A method for manufacturing an ^terconnect structure that 
includes a recess extending below a top surface of a dielectric materia situated on a semiconductor 
substrate, the recess having therein a diffusion barrier layer thaUWithin the dielectric material, the 
method comprising: / 

forming a seed layer on the diffusion b^er layer; 

forming a first layer on the seed lay^ including the portion of the seed layer within 
said recess; / 

forming upon the first layer /second layer that can absorb more heat than the first 
layer; / 

heating, omnidirectionally, the first and second layers to flow the first layer within 
the recess by heat, / 
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46. (Once Amended) A method for manufacturing an interconlfect structure, the 
method comprising: 

forming a dielectric material over a semiconductor substr^f^e and having a top surface; 
forming a recess within the dielectric material extejfding from the top surface of the 
dielectric material to the semiconductor substrate; 

filling the recess with an electrically condudiive material, the recess including: 

a first portion having a unifonn width and extending within the dielectric 
material to the top surface of the didectric material; 

a second portion having/a height and a uniform width that is less than the 
width of the first portion and mat is not greater then 25% of the height, the second 
portion extending from the s/nniconductor substrate to terminate at the first portion; 

wherein the filling the recess is performed by causing the electrically 
conductive material to ilow within the recess by applying omnidirectional heating. 



47. (Unchanged) The method as defined in Claim 46, wherein the first portion is a 
trench having a bottom surfaceythat extends longitudinally parallel to the top surface of the dielectric 
material, and the second portion is a contact plug. 
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48. (Twice Amended) The method as defined in Claim 46, wherein fflfing the recess 
with the electrically conductive material further comprises: 

forming a diffusion barrier layer in contact with the semiconductor substrate and the 
dielectric material; 

forming a seed layer upon the diffusion barrier la^r and composed of a material 
having a melting point less than that of the material mm which the diffusion barrier layer 
is composed and being selected from a group insisting of ceramics, metallics, and 
intermetallics; 

forming a conductor layer upon the seeti layer including the portion of the seed layer 

within said recess; and 

forming an energy absorbing layer on the conductor layer that is composed of a 
material having both a higher thermal insulation capacity and electric insulation capacity 
than that of the material from which the conductor layer is composed; 

wherein the omnidirectional heating is performed with a ftimace. 

49. (Unchanged) Th^method as defined in Claim 48, wherein the diffusion barrier layer 
is upon the top surface of the dfelectric material. 

50 . (Unchanged The method as defined in Claim 48, wherein the diffusion barrier layer 
is composed of a materiaT selected from the group consisting of aluminum nitride, tungsten nitride, 
titanium nitride, and ta/talum nitride. 
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51. (Unchanged) The method as defined in Cbihi 48, wherein the seed layer is 
composed of a material selected fi-omthe group consisting/f aluminum, titanium nitride, titanium, 
and titanium aluminide. 

52. (Unchanged) The method as d^ed in Claim 48, wherein the conductor layer is 
composed of a material selected fi-om the gn2<up consisting of aluminum and copper. 

53 . (Unchanged) The meth|&d as defined in Claim 48 , wherein the material firom which 
the energy absorbing layer is compos/d is selected from the group consisting of titanium, titanium 
nitride, tungsten, tungsten nitride, ^licon nitride, silicon dioxide, tantalum, tantalum nitride, and 
carbon. 
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54. (Once Amended) A method for manufacturing ^interconnect structure, the 
method comprising: 

forming a lower substrate situated on a semicon^ctor substrate assembly, said lower 
substrate defining a plane; 

forming a dielectric material on the lowef substrate having a planar top surface; 

forming a recess within said dielectiic material, said recess including a contact hole 
situated below a trench, said contact hole t^nating at an end thereof at the lower substrate 
and terminating at an opposite end thereof at said trench, said contact hole being oriented 
substantially perpendicular to the pMie of said lower substrate, said trench extending from 
said opposite end of said contact Ifole to a top surface of said dielectric material, the trench 
extending substantially parallel to the plane of said lower substrate; and 

forming an electrically conductive layer situated within and filling both the contact 
hole and the trench and ext^ding to terminate above the planar top surface of the dielectric 
material; 

wherein the filing both the contact hole and the trench is performed by causing the 
electrically conducti/e layer to flow into the contact hole and the trench by applying 
omnidirectional healing. 
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55. (Once Amended) The method as defined in ClainyM, wherein foraiing an 
electrically conductive layer farther comprises: / 

forming a diffusion barrier layer in contact with the^wer substrate and the dielectric 

material; / 

forming a seed layer upon the diffusion/barrier layer and composed of a material 
having a melting point less than that of the ntoterial from which the diffusion barrier layer 
is composed and being selected from /group consisting of ceramics, metallics, and 
intermetallics; / 

forming a conductor layer uwon the seed layer; and 

forming an energy absorbing layer on the conductor layer that is composed of a 
material having both a higher /hermal insulation capacity and electric insulation capacity 
than that of the material from which the conductor layer is composed; 

wherein the omnidirectional heating is performed with a fiimace. 

56. (Unchanged) / The method as defined in Claim 55, wherein the contact hole has a 
height and a width, and thmieight is greater than four times the width. 
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57. (Twice Amended) A method for manufacturing an interconnect struefure, the 
method comprising; / 

forming a lower substrate situated on a semiconductor substrate a&i^mbly, said lower 
substrate defining a plane; / 

forming a dielectric material on the lower substrate having^ planar top surface; 
forming a recess within said dielectric material, said recess comprising a contact hole 
situated below a trench, said contact hole terminating at ai/ end thereof at the silicon layer 
and terminating at an opposite end thereof at said trench; said contact hole being oriented 
substantially perpendicular to the plane of said lower/Substrate, said trench extending fi-om 
said opposite end of said contact hole to a top surmce of said dielectric material, the trench 
extending substantially parallel to the plane saicMOwer substrate; 

forming a diffusion barrier layer on tp trench and the contact hole; 
forming a seed layer on the diffusion barrier layer, the diffusion barrier layer being 
conposed of a material having a melting noint greater than or equal to that of a material fi-om 
which the seed layer is composed; / 

forming an electrically conductive layer on the seed layer within the trench and 
contact hole and extending to temiinate at the planar top surface of the dielectric material, 
the material from which the effusion barrier layer is composed having a melting point 
greater than that of a materiamom which the electrically conductive layer is composed, the 
material from which the see)fl layer is composed having a melting point greater than or equal 
to that of the material fr^ which the electrically conductive layer is composed; and 

applying, ornniairectionally, energy to the electrically conductive layer to cause the 
electrically conductwe layer to flow within the recess. 



—24— 



Amendment "D" and Response 
Serial No. 08/801,812 



# 



58. (Unchanged) The method as defined in Claim 57, wherein tjje material from which 
the diffusion barrier layer is substantially composed is selected frorfi the group consisting of 
aluminum nitride, tungsten nitride, titaniimi nitride, and tantalum^fitride. 

59. (Unchanged) The method as defined inOaim 57, wherein the material from which 
the seed layer is substantially composed is selected from the group consisting of aluminum, titanium 
nitride, titanium, and titanium aluminide. / 

60. (Unchanged) The method^ defined in Claim 57, wherein the material from which 
the electrically conductive layer is suh^antially composed is selected from the group consisting of 
aluminum and copper. / 

61. (Once Amendei2() The method as defined in Claim 57, wherein the applying 
energy to the electrically conductive layer is performed with a fiimace. 
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62. (Twice Amended) A method for manufacturing an int^onnect structure, the 
method comprising: 

providing a monocrystalline silicon layer of a semico;Muctor substrate assembly, said 
monocrystalline silicon layer defining a plane; 

forming a dielectric material on the monocrystalline siUcon layer; 

forming a recess within said dielectric mateJhal, said recess comprising a contact hole 
situated below a trench, said contact hole tenhinating at an end thereof at the silicon layer 
and terminating at an opposite end thereofi4t said trench, said contact hole being oriented 
perpendicular to the plane of said mono/rystalline silicon layer, said trench extending fi-om 
said opposite end of said contact hole/o a top surface of said dielectric material, the trench 

extending parallel to the plane of said monocrystalline silicon layer; 

/ 

forming a diffusion barrier layer on the trench and the contact hole, the diflRision 



barrier layer being composed ©f a material selected fi-om the group consisting of aluminum 
nitride, tungsten nitride, titaamim nitride, and tantalum nitride; 

forming a seed layer on the diffusion barrier layer, the seed layer being composed 
of a material selected fi*ofei the group consisting of aluminum, titanium nitride, titanium, and 
titanium aluminide, the material fi-om which the diffusion barrier layer is composed having 
a melting point gr/ater than or equal to that of the material fi*om which the seed layer is 
composed; 

formin/an electrically conductive layer on the seed layer within the trench and the 
contact hole ?md extending to terminate at the planar surface of the dielectric material, the 
material fi-pi which the diffusion barrier layer is composed having a melting point greater 
than that/of the material fi-om which the electrically conductive layer is composed, the 
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material from which the seed layer is composed havihg a melting point greater than or equal 
to that of the material from which the electricall^onductive layer is composed, the material 
from which the electrically conductive laye/ is composed being selected from the group 
consisting of aluminum and copper; and/ 

applying, omnidirectionally, Qhergy to the electrically conductive layer to cause the 
electrically conductive layer to Ho// within the recess. 

63. (Once Amended) / The method as recited in Claim 62, wherein the applying 
energy to the electrically conducti/e layer is performed with a furnace. 
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